Intraepithelial lymphocytes and their recognition of non-classical MHC molecules.
Recent studies of the TCR alpha and beta chains expressed by normal human IELs suggest that these intestinal lymphocytes are directed at a limited set of antigens, presumably on intestinal epithelial cells in view of their anatomic location. The direct sequence analysis of these cells has indicated that they are oligoclonal and cannot, therefore, be responding to the complex mixture of antigens which are present in the lumen. The abundant expression of the CD8 accessory molecule by the IELs, in addition, indicates that these putative intestinal epithelial cell antigens are presented by MHC class I or I-like molecules. The expression of CD8 also suggests that these cells function biologically in part as cytolytic T lymphocytes which is consistent with a variety of functional studies. Taken together with their expression of the CD45RO isoform, these phenotypic and functional observations suggest that iIELs are cytolytic, memory cells which are responsive to an extremely limited number of antigens bound to major histocompatibility complex (MHC) class I or class I-like molecules. Several non-polymorphic MHC class I-like molecules such as Qa, the thymus leukemia antigen (TL) and CD1 in the mouse and CD1 in human represent important candidate ligands for these oligoclonal iIELs. TL and CD1 are expressed specifically by murine intestinal epithelial cells. In humans, CD1d is constitutively expressed by intestinal epithelial cells. In addition, we have isolated iIEL T cell clones which specifically recognize members of the CD1 gene family when expressed on a transfected B cell line that lacks HLA-A and B and have shown that the proliferation of peripheral blood T cells to intestinal epithelial cells is CD1d dependent. Thus, the evidence to date strongly implicate the nonpolymorphic, class Ib molecules as novel restriction elements for unique populations of lymphocytes within the intestinal epithelium.